Cooperation between GDNF/Ret and ephrinA/EphA4 signals for motor-axon pathway selection in the limb.
Establishment of limb innervation by motor neurons involves a series of hierarchical axon guidance decisions by which motor-neuron subtypes evaluate peripheral guidance cues and choose their axonal trajectory. Earlier work indicated that the pathway into the dorsal limb by lateral motor column (LMC[l]) axons requires the EphA4 receptor, which mediates repulsion elicited by ephrinAs expressed in ventral limb mesoderm. Here, we implicate glial-cell-line-derived neurotrophic factor (GDNF) and its receptor, Ret, in the same guidance decision. In Gdnf or Ret mutant mice, LMC(l) axons follow an aberrant ventral trajectory away from dorsal territory enriched in GDNF, showing that the GDNF/Ret system functions as an instructive guidance signal for motor axons. This phenotype is enhanced in mutant mice lacking Ret and EphA4. Thus, Ret and EphA4 signals cooperate to enforce the precision of the same binary choice in motor-axon guidance.